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340a Monday, February 27, 2012Conclusions: The Ito current was reduced predominantly in the endocardium in
T2DM,presumablybydownregulationofKv4.2andKChIP2.This regional differ-
ence in Ito has not been reported for T1DM and may be characteristic to T2DM.
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Diabetes mellitus is associated with cardiac arrhythmias, ventricular fibrillation
and sudden death. These cardiac effects may result directly from the absence of
insulin signaling in the heart or as in indirect consequence of diabetic sequelae
(e.g., hyperlipidemia, hypertension or coronary artery disease). To study the
electrical consequences of absent insulin signaling in the heart, we used a car-
diac-specific insulin receptor knock-out (CIRKO) mouse model. We recorded
action potentials and Kþ currents in myocytes isolated from CIRKO mice and
their control littermates. Action potential duration at 90% (APD90) was signif-
icantly prolonged in left ventricle, apex and septum fromCIRKOmice compared
to WT. Conversely, no differences in APD90 were observed in right ventricular
myocytes. Outward potassium currents recorded usingwhole-cell voltage clamp
method showed a reduction in both peak and sustained current in CIRKOmice.
Neither the voltage dependence of steady-state inactivation nor recovery from
inactivation of the rapidly inactivating outwardKþ current (Ito,f) were affected.
In addition, the inward rectifier Kþ current (IK1) was not different between both
groups. Consistent with the APD prolongation, CIRKO mice showed QT inter-
val prolongation, compared toWT littermates.Western blot and real time q-PCR
analyses revealed that the protein levels and mRNA expression of Kv4.2 were
significantly reduced in CIRKO hearts. We conclude that the absence of insulin
signaling in the heart causes a reduction in Kv4.2 message and protein that in
turn, reduces Ito,f, prolongs APD in left ventricle and prolongs the QT interval.
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Introduction: Remodeling of ion channel expression is well established in heart
failure (HF). Loss of transient outward current (Ito) during HF contributes to repo-
larization abnormalities. We determined the extent to which Ito is reduced in
tachypacing-induced HF and assessed the ability of an Ito activator (NS5806) to re-
cover this current.Methods:Whole cell patch clamp was used to record Ito in epi-
cardial (Epi) ventricular myocytes. Epi- and endocardial action potentials were
recorded from left ventricular (LV) wedge preparations.Results: Rapid pacing re-
sulted ina reduction in the sizeof Ito inEpimyocytes (Control=22.1351.9pA/pFvs
16.1251.4 after 2-weeks and 10.6951.4 pA/pF after 5-weeks,þ50 mV). HF also
slowed the recoveryof Ito.Recoveryof Ito showeda fast and slowphase as follows: i)
1=28.452.54ms and 2= 177.557.82ms for Control Epi, ii) 1=56.655.92ms and
2=337.8528.9ms for 2-weekEpi, and iii) 1=73.453.52ms and 2=546.3538.6ms
for 5-week Epi. In 2-week paced dogs, NS5806 increased Ito (at þ50 mV) from
16.1251.4 pA/pF to 23.8552.1 pA/pF (p<0.05). In 5-week paced dogs, applica-
tionofNS5806 increased Ito from10.6951.4pA/pF to14.3551.9pA/pF (p<0.05).
In the presence ofNS5806, both the fast and slowphase of Ito recovery increased in2
and 5-week paced cells. Application of NS5806 to HF wedges restored phase 1 re-
polarization.Conclusions:HFproduces a time dependent reduction in the size of Ito
and a slowing in recovery from inactivation.Application of an Ito agonist toHF cells
increased the magnitude of Ito and rate of Ito recovery. In HF wedge preparations,
NS5806 restored the spike-and-domemorphologyof theEpi actionpotential provid-
ing proof of principal that some aspects of electrical remodelling during HF can be
pharmacologically reversed.
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Aldosterone stimulates unidirectional sodium transport across renal epithelial
cells, thereby regulating blood volume and pressure. Clinical and experimentalstudies have linked hyperaldosteronism (HA) to diseases of the cardiovascular
system. Although the involvement of Gq/G11 signaling in cardiac diseases has
been hypothesized before, their contribution to HA-mediated cardiac remodel-
ing is unknown. In this study we investigated the possible role of Gq/G11 in
the electrical and Ca2þ homeostasis alterations induced by HA on ventricular
myocytes. We generated heart specific inducible Gq/G11 KO-mice. In wt and
KOmice HAwas induced by implantation of osmotic minipumps. Serum levels
of aldosteronewere increased 7-fold inmicewith aldosterone pumpswhen com-
pared to animals receiving dummy pumps. To study cellular HA-mediated re-
modeling we isolated ventricular myocytes and subjected them patch-clamp
investigations. In addition changes in global calcium handling were studied in
fura2-loaded myocytes. All experiments were performed at 37C. In wt animals
with HA, we revealed massively altered action potentials characterized by a de-
formed repolarization that was shortened (APD30 & APD70). Interestingly, in
cells fromGq/G11 dKOmice, HA did not alter the action potential. Concomitant
with action potential shortening we found that Ito displayed a massively in-
creased upregulation for HA-treatedwt cells while in dKOmyocytes Ito was nor-
mal. Global Ca2þ transient was also highly affected by HA in wt cells. Although
these alterationswere abolished in the first amplitude of Ca2þ transient, the post-
rest behavior showedmassive changes in HA-treated dKO cells. Hyperaldoster-
onism significantly altered the Ca2þ removal in both wt and Gq/G11 dKO, too.
In conclusion our results demonstrate for the first time a direct involvement of
Gq/G11 signaling in hyperaldosteronism-induced cardiac myocyte remodeling.
This work was supported by the DFG, BMBF and the Medical Faculty.
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Background: Pulmonary hypertension (PH) complicates many clinical condi-
tions andmay result in right ventricular (RV) hypertrophy and failure.Monocro-
taline (MCT) induces PH by direct action on pulmonary microvasculature.
Enhancement of the late sodium current (INaL) results from myocardial remod-
elling and may contribute to its evolution. Aims: To evaluate the effects of
chronic INaL blockade in the prevention of PH-induced myocardial remodeling.
Methods: PH was induced in adult rats by a single injection of MCT (60 mg/Kg
i.p.); animals were studied 3 weeks later and untreated littermates served as con-
trols. The INaL blocker ranolazine (RAN, 30mg/Kg bid i.p.) was administered to
a subset ofMCT-treated rats over the 3weeks period and completelywashed-out
before study. Results: MCT effects (vs control): MCT increased RV pressure. In
the RV,weight, wall thickness, collagen content, myocyte electrical capacitance
and cross sectional area were all increased, to indicate hypertrophy. The LVwas
slightly hypotrophyc instead. Nonetheless, both RV and LV myocytes showed
INaL enhancement and signs of remodelling, such as alfa-myosin heavy chain
(MHC) and Ito downregulation, prolonged action potential duration (APD)
and delayed afterdepolarizations (DADs). IK1 was reduced in RV only. Chronic
RANeffects (vsMCTalone): RAN reducedRVpressure and significantly blunt-
ed all signs of RV hypertrophy. In both RV and LV, INaL enhancement, DADs
induction, alfa-MHC and Ito downregulation were reversed by RAN. However,
APD and IK1 abnormalities persisted. Conclusions: MCT caused pressure-
induced hypertrophy in the RV, but also remodelled the LV (by indirect strain?).
Chronic INaL blockade prevented constitutive INaL enhancement and blunted
many aspects of myocardial remodeling in both ventricles. In the RV, but not
in the LV, this might partly reflect the unexpected inhibition by RAN of MCT
effects on pulmonary vascular resistance.
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Patients with inherited dilated cardiomyopathy (DCM) frequently die with se-
vere heart failure (HF) or die suddenly with arrhythmias, although these symp-
toms are not always observed at birth. It remains unclear how and when HF and
arrhythmogenic changes develop in these DCM patients. In order to address
this issue, properties of the myocardium and underlying gene expressions
were studied using a knock-in mouse model of human inherited DCM caused
by a deletion mutation DK210 in cardiac troponinT. DCMmice at 1 month had
already enlarged hearts, but showed no symptoms of HF and much lower
